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157] ABSTRACT

A combination of a first-optical connector attached to a
light-receiving end of a first fiber optic cable and a
second-optical connector attached to a light-emitting
end of a second fiber optical cable are connected so as
to transmit the light from the second fiber optic cable
into the first fiber optic cable. The first optical connec-
tor has a first-terminal holder capable of fixing to a
relative position of fiber end faces therein and having a
face which is even with the optical fiber end-faces and
also having at least two locating holes therein. The
second connector has a terminal holder capable of fix-
ing a relative position of the light guide end faces
therein and having a face being even with the optical
fiber end-faces and also having at least two locating pins
positioned opposite the corresponding locating holes of
the first optical connector.

19 Claims, 4 Drawing Sheets
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COMBINATION OF OPTICAL CONNECTORS
AND OPTICAL TERMINAL COVERS

" BACKGROUND OF THE INVENTION

The present invention relates to a combination of
optical connectors and optical terminal covers compris-
ing one fiber optic cable for transmitting sunlight there-
through from a solar ray collecting device located on a
roof or similar place and having at its light-emitting end
an optic connector fixed to a room inside a wall and
another fiber optic cable fitted with a light radiator at
one end and having an optical connector at another end
to be removably connected to the wall optical connec-
tor, the optical connector of the light radiator’s fiber
optic cable being connected to the wall optical connec-
tor to radiate light for illuminating the room and, when
no light is required, the optical connector of the radia-
tor’s cable can be removed from the wall connector and
an optical terminal cover is connected to the wall con-
nector so as to stop light emission from the wall optical
connector.

The present applicant has previously proposed to
focus the sun’s rays or artificial light rays by the use of
lenses or the like, to guide the same into an optical
conductor cable, and to transmit them onto an optional
desired place through the optical conductor cable. The
light rays transmitted in such a way are employed for
use in illumination or for other like purposes as for
example to cultivate plants, chlorella or the like. In the
process, it has been found that visible light rays not
containing therein ultraviolet rays, infrared rays etc.
promote a living body reaction, and thereby the same
promote the health of persons or prevent people’s skin
from the appearance of growing old. recovering from
arthritis, neuralgia, bedsores, rheumatism, burn scars,
skin diseases, injury scars, bone fractures or the like, and
of relieving pain from those diseases. Such beneficial
effects have been witnessed by the present applicant.

The solar ray collecting device as mentioned above is
installed on a roof and the sunlight collected by the
device is transmitted through a fiber optic cable into a
room wherein the light is used, as for example for sun-
bathing or for cultivating decorative plants or to nur-
ture tropical fish. It is possible that an optical connector
attached to the light-emitting end of the fiber optic
cable from the solar ray collecting device can be fixed
to the wall of a room and that an optical connector,
which 1s attached to one end of another fiber optic
cable, having a light-emitting end at its other end, is
connected to the wall connector when the light is being
used. This method is especially effective in the case of
installing a solar ray collecting and distributing system
in a building. Namely, in the course of constructing a
building, an optical connector attached to the light-
emitting end of a prepared fiber optic cable, being long
enough to reach the solar ray collecting device to be
installed on the building’s roof can be fixed at the de-
sired position of the room wall on the desired floor and
the free end of the fiber optic cable can be pulled up as
the upper floors are completed. Accordingly, a desired
number of optic connectors and fiber optic cables can
be installed. Concurrently with the construction work
and therefore the raised up cable ends can be connected

to the solar ray collecting devices when the building is
- completed.
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SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
optical connector which is attached to the light-emit-
ting end of a fiber optic cable from a solar ray collecting
device or artificial light source installed on a building’s
roof and fixed onto a room wall.

"It 1s another object of the present invention to pro-
vide an optical connector which is attached to another
fiber optic cable having a light-emitting end and con-
nected to the wall optical connector when the light is
being used in the room and an optical terminal cover for
closing off the wall optical connector when the light is
not being used.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a view for explaining an embodiment of a
solar ray collecting device previously proposed by the
present applicant; |

FIGS. 2 and 3 are views for explaining a principal of
guiding the sunlight into a fiber optic cable;

FI1GS. 4 are constructional views for explaining an
optical connector embodying the present invention;

FIGS. § and 6 are views for explaining respectively

optical terminal covers embodying the present inven-
tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 is a construction view illustrating, by way of
example, a solar ray collecting device previously pro-
posed by the present applicant. In FIG. 1, numeral 30 is
a transparent protective capsule, 31 is a Fresnel lens, 32
is a lens holder, 34 is a number of optical fibers or a fiber
optic cable consisting of a number of optical fibers
(herein-after to be called light guide) located on the
focal plane of the Fresnel lens, 35 is an optical fiber or
fiber optic cable holder, 36 is an arm, 37 is a pulse mo-
tor, 38 is a horizontal shaft to be rotated by said pulse
motor 37, 39 is a base for mounting the protective cap-
sule 30 thereon, 40 is a pulse motor, 41 is a vertical shaft
to be rotated by said pulse motor 40, 42 is a bundle of
fiber optic cables 34.

The direction of the sun is detected by means of the
solar position sensor 33 and its detection signal which
controls the pulse motors 37 and 40 for rotating the
horizontal shaft 38 and 41 respectively so as to always
direct said solar position sensor 33 toward the sun, and
the sunlight focused by each lens 31 is guided into the
corresponding light guide 34 through its end surface set
at the focal point of said lens. The light guides 34, with
their end faces placed at the corresponding lens focal
planes, are bundled together in a fiber optic cable 42
which is led out from the solar ray collecting device and
laid any place where the light is needed for illumination,
cultivation of plans, nurturing animals, for sunbathing
etc.

FIG. 2 is a view for explaining how to guide the light
rays collected by the lens 31 into the light guide.

In FIG. 2, 31 is a Fresnel lens or the like and 34 is a
light guide for receiving the sunlight focused by said
lens and transmitting the same there-through to any
desired place. In the case of focusing the sunlight
through the lens system, the solar image, as shown in
FI1G. 3, has a central portion A consisting of almost
white light and a circumferential portion B containing
therein a large amount of the light components having
wave-lengths corresponding to the focal point of the
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lens system. Namely, in the case of focusing sunlight
through the lens system, the focal point and the size of
the solar image will vary in accordance with the com-
ponent wave-lengths of the light. For instance, the blue

color light having a short wave-length makes a solar
image of diameter D1 at position P1. Furthermore, the
green color light makes a solar image of diameter D2 at

position P2 and the red color light makes a solar image
of diameter D3 at position P3.
- Consequently, as shown in FIG. 2, when the light-
recetving end-surface of the light guide is set at position
P1, 1t 1s possible to collect sunlight containing plenty of
blue color components at the circumferential portion
thereof. When the light-receiving end-surface of the
light guide is set at position P2, it is possible to collect
sunlight containing plenty of green color components at
the circumferential portion thereof. When the light-
receiving end-surface of the light guide is set at position
P3 1t 1s possible to collect sunlight containing plenty of
red color components at the circumferential portion
thereof. In each case, the diameter of the light guided
can be selected in accordance with the light compo-
nents to be collected. For instance, the required diame-
ters of the light guides are D1, D2 and D3, respectively,
depending on the colors of the light rays to desired, i.e.
the blue, green and red colors. In such a way, the re-
quired amount of the fiber optic cable can be saved and
thereby the sunlight containing therein plenty of the
desired color components can be collected most effec-
tively. | |

And further, as shown in FIG. 2, if the diameter of
the light-receiving end-surface of the fiber optic cable is
enlarged to DO, it may be possible to collect light con-
taining therein all of the visible wavelength compo-
nents, but not containing ultraviolet rays and infrared
rays.

It is also possible that the light-receiving surfaces of

the light guides 34 are fixed at the focal plane of the lens
system beforehand by a manufacturer or said light-

receiving surfaces of the light guides are adjustable in
the light axis direction of the lens system and regulated

by the user to a desired point so as to obtain the desired
colored light.

As mentioned above, when the sunlight is focused
through a lens system, the solar image has a central
portion A full of white color light and a circumferential
portion B, the content of which varies depending upon
the distance from the lens system. Namely, at a short
distance from the lens system blue color light is gath-
ered in portion B and at a large distance from the lens
system red color light is gathered in portion B. By ad-
justing the set position of the light-receiving faces of the
light guides it is possible to eliminate infrared and ultra-
violet rays from the sunlight and thus obtain sunlight
that is suitable for sunbathing and for cuitivating ani-
mals and plants. |

Let us suppose that the above-mentioned solar ray
collecting device is installed on a roof and the sunlight
collected by the device is transmitted through a fiber
optic cable into a room wherein the light is used, as for
example for sunbathing or for cultivating decorative
plants or to nurture tropical fish. It is possible that an
optical connector attached to the light-emitting end of
the fiber optic cable from the solar ray collecting device
can be fixed to the wall of a room and that an optical
connector, which is attached to one end of another fiber
optic cable, having a light-emitting end at its other end,
is connected to the wall connector when the light is
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being used. This method is especially effective in the
case of installing a solar ray collecting and distributing
system in a building. Namely, in the course of construct-
ing a butlding, an optical connector attached to the

light-emitting end of a prepared fiber optic cable, being
long enough fo reach the solar ray collecting device to
be installed on the building’s roof can be fixed at the

desired position of the room wall on the desired floor
and the free end of the fiber optic cable can be pulled up
as the upper floors are completed. Accordingly, a de-
sired number of optic connectors and fiber optic cables
can be installed. Concurrently with the construction
work and therefore the raised up cable ends can be
connected to the solar ray collecting devices when the
building 1s completed.

In view of the foregoing, the present invention was
made in order to provide the combination of: 1. an
optical connector which is attached to the light-emit-
ting end of a fiber optic cable from a solar ray collecting
device or artificial light source installed on a building’s
roof and fixed onto a room wall, 2. an optical connector
which is attached to another fiber optic cable having a
light-emitting end and connected to the wall optical

‘connector when the light i1s being used in the room and

an optical terminal cover for closing off the wall optical
connector when the light is not being used.

FIG. 4 is a construction view for explaining an em-
bodiment of the present invention. In FIG. 4, numeral 1
is an optical connector attached to the end of a fiber
optic cable shown in FIG. 4, 10 is an optical connector
which is attached to the end of a fiber optic cable and
which can be removably connected to another optic
connector 1. The fiber optic cable, fitted with the opti-
cal connector 10, has a light-emitting head at its other
end not shown in FIG. 4. The light emitted from the
light-emitting head can be used for sunbathing, cultivat-
ing decorative plants or to nurture tropical fish. FIG.
4(a) 1s a view shown from the plane 4A—4A of FIG.
4(b), FIG. 4b) 1s a section taken along line 4B—4B of
FI1G. 4a), FIG. 4c) is a section taken along line of
4C—4C of FIG. 4d) and FIG. 4(d) 1s a view shown
from the plane 4D—4D of FIG. 4(c). The optical con-
nectors 1 and 10 are coupled with each other just like a
plug and a socket is used for the electric connection.
The optical connector 1 is fixed on the wall of a room
and the optical connector 10 is attached to the end of a
movable fiber optic cable which is connected to the
wall optical connector 1 when the light is being used.

The optical connector 1 has a terminal holder 2 for
fixing therein several light guides (seven light guides are
shown but that does not indicate the limit) of the fiber
optic, cable 34 and a connecting ring 3 for outwardly
fixing the terminal holder 2. The terminal holder 2 is
provided with a plurality of locating pins 4 thereon and
the connecting ring 3 has an outer thread S for engaging
the cap nut of the optical connector 10 and is also pro-
vided with a collar 6 for fixing the optical connector to
a wall’s surface. Numeral 7 designates a wall surface
and numeral 8 designates a fitting.

As shown in FIG. 4(c), the optical connector 1 is
fixed by the use of screws 9 to the fitting 8 secured on
the wall surface 7. The optical connector 10 includes
therein a terminal hoider 11 and has a cap nut 14 out-
wardly mounted to the terminal holder 11.

The terminal holder 11 holds therein light guides 12
and locating holes 13 arranged so as to meet respec-
tively with the light guides 34 and the locating pins 4 of
the optical connector 1. The cap nut 14 has an internal
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thread 13 for engaging the threaded part 5 provided on
the connecting ring of the optical connector 1. Conse-
quently, by fitting the optical connector 10 onto the
wall optical connector 1 so as to insert the locating pins
4 of the latter into the corresponding holes 13 of the
former and then by screwing cap nut 14 onto the
threaded part 5 of the optical connector 1 both optical
connectors 1 and 10 are correctly connected with each
other, that is, the light guides 34 and 12 correctly match
each other assuring the effective transmission of the
light therethrough.

Increasing the number of locating pins will reduce
the danger of fire caused by children stuffing scraps of
paper into the light-emitting end of the wall optical
connector 10 when not in use.

A safe distance L between the light-emitting end and
the wall surface is also provided by using the locating
pins 4. |

FIG. § is a view for explaining an optical terminal
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cover for preventing the light from emitting from the 20

wall optical connector 1 when it is not needed. FIG.
S(a) 1s a view shown along the arrow lines SA—5A of
F1G. 3(b). FIG. 5(b) is a section of taken along SB—5B
of FIG. 5(a). This sectional view shows a terminal
cover 20 mounted on the optical connector 1. The ter-
minal cover 20 is similar to the optical connector 10
shown in FIG. 4 except that the cover has no light
guides therein. The terminal cover is provided with a
cap nut 22 and a terminal member 21 wherein holes 23
are arranged so as to fit therein the locating pins 4 of the
optical connector 1. The terminal member 21 of the
terminal cover can be closely fitted to the terminal
holder of the wall optical connector 1 by inserting lo-
cating pins 4 into the corresponding holes 23 and then
by screwing the cap nut 22 in such a way as shown in
FIG. 5. The light transmitted through the fiber optic
cable 34 1s reflected upon the surface of the terminal
member 21 and the reflected light is returned into the
same fiber optic cable 34. The surface of the terminal
member is finished as a reflecting mirror.

FIG. 6 is a view for explaining an improved optical
terminal cover shown in FIG. 5. As shown in FIG. 6,
this terminal cover has a through-hole 25 which
matches at least one of the light guides 34 of the optical
connector 1 and which accommodates therein a semi-
transmissive material such as an optical filter, an optical
attenuating member, a half-mirror etc. This makes it
possible to know whether the light is being transmitted
through the fiber optic cable 34 with no need to check
weather conditions out side.

The optical terminal cover 10 or 20 may be chained
to the wall to protect the loss of it.

In the above-mentioned embodiment, the light is
collected by the solar ray collecting device and trans-
mitted through the fiber optic cable into the room
wherein the light is used. In addition, 1t 1s also possible
to introduce the artificial light from an artificial light

~ source into some of fiber optic cables of the system for

the purpose of using the artificial light when the sun-
light can not be obtained, for instance, in cloudy day
and at night.

As i1s apparent from the foregoing description, ac-
cording to the present invention, it may be possible to
provide a combination of optical connectors and optical
terminal covers, which is capable of fixing a light-emit-
ting end of the fiber optic cable at a wall of a room
wherein the light i1s required and making it makes it
possible to easily and effectively use the light delivered
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through the cable and also effectively to return back the
light into the cable when the no light 1s desired.

The optical connectors 1 and 10 and the optical ter-
minal cover 20 must be always kept clean of their sur-
faces and therefore they have to be cleaned at the
proper time. In this case, all of connectors and covers
according to the present invention, since they include
no electric circuit and connection, can be easily cleaned
out in a ultrasonic cleaning bath. Especially, the optical
connector 1, after the screws 9 have been removed, can
be pulled out together with the fiber optic cable from
the wall recess and be cleaned without disconnecting it
from the cable.

It 1s of great advantage to adopt the connector system
in installing the solar ray collecting system in the build-
ing. Namely, in course of raising higher a building an
optical connector attached to a light emitting end of a
prepared fiber optic cable having a length enough to
reach the solar ray collecting device to be installed on
the building’s roof can be fixed at desired position of the
room wall at the desired floor and then the free end of
the fiber optic cable can be raised up as the upper floors
are built up. Accordingly, a desired number of optic
connectors and fiber optic cables can be installed at the
same time with construction work and therefore the
raised up cables’ ends can be connected to the solar ray
collecting devices as soon as the building is completed.

I claim:

1. Connectors for connecting fiber optical cables
comprising a first fiber optic cable having a light-emit-
ting end portion which includes a plurality of first light
guides each having a light-emitting end, a second fiber
optic cable having a light-receiving end portion which
includes a plurality of second light guides each having a
light-receiving end, a first optical connector means and
a second optical connector means, said first optical
connector means comprising a first terminal holder
having a front face, said first terminal holder having a
plurality of spaced openings for receiving said first light
guides such that said light-emitting ends are flush with
said front face, said second optical connector means

- comprising a second terminal holder having a plurality
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of spaced openings for receiving said second light
guides such that said light-receiving ends are flush with
said front face of said second terminal holder, locating
means on said first and second terminal holders for
locating said first and second terminal holders in a cou-
pling position in which said light-emitting ends are
aligned with respective light-receiving ends, said locat-
ing means comprising projection means on one of said
first and second terminal holders and recess means in
the other of said first and second terminal holders, said
recess means receiving said projection means when said
first and second terminal holders are in said coupling
position, and connector ring means mounting each of
said first and second terminal holders and operable to be
detachably connected to thereby detachably retain said
first and second terminal holders in said coupling posi-
tion in which light rays are transmitted from said light-
emitting ends of said first light guides to said aligned
light-receiving ends of said second light guides.

2. Connectors according to claim 1, wherein said
light-emitting ends and said light-receiving ends are in
abutting relationship when said first and second termi-
nal holders are in said coupling position.

3. Connectors according to claim 1, wherein said
connector ring means comprises a first connector ring
disposed about said first terminal holder and a second
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connector ring disposed about said second terminal
holder, said first and second connector rings each hav-
ing thread means for detachably fastening said first a.nd
second connector rings to each other. -

4. Connectors according to claim 3, wherein said first

and second optic cables are installed in a building struc-
ture, and further comprising structure-mounting means

mounting said first conmector ring on said building
structure.

5. Connectors according to claim 3, wherein said first
terminal holder has a bottom face opposite said front
face of said first terminal holder, said first connector
ring having a channel with side walls and a bottom wall,
said first terminal holder being disposed in said channel
such that said bottom face abuts said bottom wall of said
channel, said channel having a length greater than the
length of said first connector ring so as to define a space
in said channel juxtaposed to said front face of said first
terminal holder, said projection means comprising pins
mounted on said first terminal holder and extendmg into
said space.

6. Connectors according to claim 5, wherein said
second terminal holder is disposed in said space when
said first and second terminal holders are in said cou-
pled position.

7. Connectors according to claim 5, wherein said
recess means are disposed in said second terminal
holder, said recess means receiving said pins when said
first and second terminal holders are in said coupled
position.

8. Connectors according to claim 5, wherein said
second terminal holder has a front end portion juxta-
posed to said front face of said second terminal holder,
said front end portion being received in said channel
with said front face of said second terminal holder abut-
ting said front face of said first terminal holder when
said first and second terminal holders are in said cou-
pled position.

9. Connectors according to claim 1 further compris-
ing cover means for preventing unneeded light from
emitting from said light-emitting ends of said second
light guides, said cover means comprising a cover mem-
ber disposed over and covering said front face of said
first terminal holder in a covering position to prevent
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light rays from emitting from said light-emitting ends of 45

said second light guides, and retaining means operably
engaged between said cover member and said connec-
tor ring means for detachably retaining said cover mem-
ber in said covering position.

10. Connectors according to claim 9, wherein said
cover means has reflecting means for reflecting light
rays back into said first optic cable.

11. Connectors according to claim 9, wherein said
projection means comprises pins extending from said
front face of said first terminal holder, said cover mem-
ber having openings for receiving said pins when said
cover member is in said covering position.
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12. Connectors according to claim 9, wherein said
connector ring means comprises a connector ring hav-
ing a channel which has a bottom wall, said first termi-
nal holder being disposed on said channel in contact
with said bottom wall, said cover member being dis-
posed in said channel in abutting relationship with said
front face of said first terminal holder when sald cover

member is in said covering position.

13. Connectors according to claim 9, wherein said
cover member has a through hole aligned with one of
said first light guides, and light-conducting means in
said through hole for conducting light to the outside of
said cover member to thereby enable determination if
light is being conducted through said first optic cable
when said cover member is in said covering position.

14. Connectors according to claim 13, wherein said
light-conducting means comprises a material which is
semi-transmissive of light.

15. A connector means adapted to be connected to a
connector coupling for connecting two fiber optic ca-
bles, said connector means comprising a fiber optic
cable having a light-emitting end portion which in-
cludes a plurality of light guides each having a light-
emitting end, a terminal holder having a front face and
a plurality of spaced openings for receiving said light
guides such that said light-emitting ends are flush with
said front face, a connector ring means having a channel
with side walls and a bottom wall, said terminal holder
being disposed in said channel such that said terminal
holder abuts said bottom wall, said channel having a
length greater than the length of said terminal holder so
as to define a space in said channel juxtaposed to said
front face of said terminal holder, and a cover means
disposed in said space for preventing light rays from
emitting from said light-emitting ends of said light
guides, whereby said cover means is used when the
connector means is not connected to said connector
coupling and said cover means is removed from said
connector ring means when said connector ring means
1s to be connected to said connector coupling.

16. A connector according to claim 15, wherein said
cover means abuts said front face of said terminal
holder.

17. A connector according to claim 15, wherein said
cover means comprises reflecting means for reflecting
light rays back into said fiber optic cable.

18. A connector according to claim 15, wherein said
terminal holder has locating pins extending from said
first face, said cover means having recesses for receiv-
ing said locating pins.

19. A connector according to claim 15, wherein said
cover means has a through hole aligned with one of said
light guides, and light-conducting means in said through
hole for conducting light to the outside of said cover to
thereby enable determination if light is being conducted
through said optic cable.
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